Highly active, durable, and inexpensive nanostructured catalysts are crucial for achieving efficient and economical electrochemical water splitting. However, developing efficient approaches to further improve the catalytic ability of the well-defined nanostructured catalysts is still a big challenge. Herein, we report a facile and universal cation-exchange process for synthesizing Fe-doped Ni(OH)2 and Co(OH)2 nanosheets with enriched active sites toward enhanced oxygen evolution reaction (OER). In comparison with typical NiFe layered double hydroxide (LDH) nanosteets prepared by the conventional one-pot method, Fe-doped Ni(OH)2 nanosheets evolving from Ni(OH)2 via an Fe3+/Ni2+ cation-exchange process possess nanoporous surfaces with abundant defects. Accordingly, Fe-doped Ni(OH)2 nanosheets exhibit higher electrochemical active surface area (ECSA) and improved surface wettability in comparison to NiFe LDH nanosheets and deliver significantly enhanced catalytic activity over NiFe LDH. Specifically, a low overpotential of only 245 mV is required to reach a current density of 10 mA cm-2 for Ni0.83Fe0.17(OH)2 nanosheets with a low Tafel slope of 61 mV dec-1, which is greatly decreased in comparison with those of NiFe LDH (310 mV and 78 mV dec-1). Additionally, this cation-exchange process is successfully extended to prepare Fe-doped Co(OH)2 nanosheets with improved catalytic activity for oxygen evolution. The results suggest that this cation-exchange process should have great potential in the rational design of defect-enriched catalysts toward high-performance electrocatalysis. 
as compared with that of NiFe LDH (310 mV and 78 mV dec -1 ). Additionally, this cationexchange process is successfully extended to prepare Fe-doped Co(OH)2 nanosheets, which also exhibit better catalytic performance for oxygen evolution than that of pristine Co(OH)2. The results suggest that this cation-exchange process would have a great potential in rational design of defect-enriched catalysts toward high-performance electrocatalysis.
INTRODUCTION
Recently, oxygen evolution catalysis has drawn ever-increasing attention because it plays a critical role in a variety of energy conversion and storage devices, such as electrochemical water splitting, metal-air batteries, and so forth. [1] [2] [3] However, it has to be noted that the oxygen evolution reaction (OER) kinetics is sluggish owing to the complicated four-electron transfer process, which is regarded as the bottleneck for electrochemical water splitting and metal-air batteries. [4] [5] [6] [7] Developing highly active catalysts is critical for achieving accelerated reaction kinetics. Recently, Ni/Co-based layered double hydroxides (LDHs) have demonstrated to be very promising OER catalysts due to their earth abundance, high electrocatalytic activity and good stability. [8] [9] [10] [11] In particular, NiFe LDH, which can be considered as Fe 3+ doped Ni(OH)2, has been extensively studied owing to its extraordinary electrocatalytic activity, 12 and intensive research efforts have been made to further enhance the catalytic performance of NiFe LDH by tuning the chemical composition and/or engineering various nanostructures. 10, [12] [13] [14] [15] [16] [17] It should be noted that most reports were focused on coupling NiFe LDH with conductive carbonaceous materials (e.g., graphene, carbon nanotubes). [18] [19] [20] [21] In this regard, the catalytic activity is basically enhanced by accelerated charge-transfer kinetics and some so-called synergistic effects. Little attention has been paid to enhancing the intrinsic activity and/or increasing active sites of NiFe LDH. For most transition metal-based 2D materials, the active sites are mainly located at the edge sites, and the oxidation reaction to generate catalytically active phase with high valence is hindered by the closed-packed basal planes in some degree. 8, 22 Hence, activating these basal planes is vital to further enhance the catalytic activity of nanostructured NiFe LDH. Recently, engineering various defects and nanopores in 2D electrocatalysts has been developed as effective strategies to activate the basal planes. [23] [24] [25] [26] For example, Xie et al. prepared ultrathin β-Ni(OH)2 nanomesh with abundant nanopores, leading to rich active sites on basal planes, thus exhibiting remarkable catalytic performance. 24 And Ye et al. introduced abundant active sites on the surface of MoS2 by oxygen plasma exposure and hydrogen treatment, resulting in significant enhancement of hydrogen evolution activity. 25 Besides, the nanoporous structure is also helpful to mass transfer and gas bubbles release. 27 Currently, NiFe LDH is mainly synthesized by one-pot processes, mainly including homogeneous co-precipitation, 12, 19, [28] [29] [30] hydrothermal reaction, [13] [14] 30 and electrodeposition [31] [32] [33] [34] [35] [36] Teflon-lined stainless steel autoclave for solvothermal reaction at 120 °C for 12 h. After cooling down to room temperature, the products were collected by centrifugation, washed with DI water and ethanol three times, and eventually dried in oven at 60 °C for 10 h. Figure S7 , Supporting Information), which can be ascribed to the increment of FeOOH.
RESULTS AND DISCUSSION
This phenomenon is also confirmed by the O1s spectrum ( Figure S8 , Supporting Information), and the proportion of lattice oxygen increases gradually with the increase of iron doping amount. Figure S9 , Supporting Information), and the inactive FeOOH nanograins located on nanosheets surface also hinder exposure of the active sites.
Consequently, the catalytic activity of Ni0.77Fe0. and NiFe LDH (7.5 mA cm -2 ), respectively. Figure 4e shows the performance durability of 
Notes
The authors declare no competing financial interest. 
